Considering the fact that Romanian economy competitiveness is not based on innovation and investment in human capital, this study makes an empirical evaluation of the impact of occupation and unemployment in Romanian counties on the economic growth. The approach based on panel vector-autoregressive (panel VAR) models indicated a negative impact of occupation and activity rate in 42 Romanian counties on the economic growth during 2006-2014. On the other hand, the real economic growth was achieved at high unemployment rates. These results are contrary to previous studies in literature and are due to a structural economic crisis and to lack of labour productivity and investment in human capital. Further policy measures should focus on structural unemployment decrease, more skilled labour force according to labour market needs, lifelong learning, higher performance and quality of education system, promotion of social inclusion, poverty control.
INTRODUCTION
In our knowledge-driven society, regions are the key units in the organization and in the governance of economic growth. In other words, the regions are the wealth creation. The modern approach suggests that regions are economic entities that should grow by using innovation and their knowledge as essential determinants of regional competitiveness (Audretsch et al., 2016) . The economic theory considers human capital to be the key component that ensures competitiveness at regional level. In achieving a well-qualified human capital, the universities have an important role. For example, Guerrero et al. (2016) showed that for 102 universities from 12 EU countries, social measures like talent of human capital had a stronger impact on regional competitiveness than economic factors like GDP per capita.
Considering the labour market issues in Romania, the main aim of this paper is to assess the impact of regional labour market on the economic growth from the perspective of economy competitiveness. Romania is a country with competitiveness that is based on exports, but a higher quality of labour resources is required to improve the country position in the European Union. The National Strategy for Competitiveness proposed key actions regarding the development of independent activities, lifelong learning for employees, transnational mobility of labour force, equal chances for men and women on the labour market, reconciliation between professional and private life, etc. A higher productivity on the labour market is needed to ensure a sustainable economic growth.
The competitiveness has been analysed at local, urban and regional level. In the global economic context, the regions are engines of the entire economy. The competitiveness at national level is studied using the components of regional competitiveness. The activities are coordinated at regional level and the public policy is regionalized. As Melecký (2011) recommended, new measures of policy intervention are required in order to improve the regions' competitiveness.
There is not a unique perspective regarding the concept of competitiveness. The issues regarding the regional competitiveness were analysed in the context of social and economic cohesion (Chilian, 2011) . This objective might be achieved by having the monetary union (Petrakos et al. 2011 ). The definition given by Martin (2003) for regional competitiveness reflects the capacity to provide goods and services to satisfy the market's needs by maintaining sustainable incomes of high levels. Gardiner et al (2004) proposed two approaches for studying the regional competitiveness: the competitiveness as an aggregate of companies' competitiveness, and the competitiveness based on macroeconomic performance. In our research, we will focus on the macroeconomic perspective with a framework that includes juridical and political aspects to encourage competition. The main determinants of competitiveness are related to fiscal, commercial, monetary and budget policies, but also policies regarding consumer protection, exchange rate or competition (Annoni and Kozovska, 2010) . The limitation of this approach is given by the fact that some laws could not be applied at microeconomic level. The lack of any mechanism for macroeconomic adjustment does not allow any translation at regional level.
Each region has economic agents and structures that are very competitive and even non-competitive. However, some common features might be identified in each region that influences the competitiveness of all companies in that region. These features refer to social and physical infrastructure, labour force qualification and public organisms' efficiency. According to Gardiner et al (2004) , the competition between the regions in a country and the regions from different countries might exclude a region from a sector where a comparative advantage could be realized. On the other hand, this competition might exclude a region from a sector where a comparative advantage could be maintained.
The regional competitiveness is necessary for efficient resources' use and the population welfare, but also for sustainable development in all the regions in a certain country. The competitiveness at regional level should be focused on sustainable development.
In Romania, the assessment of regional competitiveness is related to the possibility of accessing European funds to achieve sustainable development. The studies related to regional competitiveness in Romania are based on various methods: the per capita GDP decomposition (Vincze, 2003; Chilian & Iordan, 2012) , the indices of competitiveness (Muntean et al, 2009; Annoni & Kozavska, 2010) , an analytical and hierarchical process (Stănculescu, 2014) , the aggregation of criteria from domains regarding the efforts of business environment, government and civil societies for achieving high competitiveness (Mereuta et al, 2007) , the use of panel data models (Chilian et al, 2014) . The decomposition method was also applied for checking the impact of tourism on the economic growth on a sample of 131 countries during 2000-2010 (Webster & Ivanon, 2014) . The evidence showed that tourism still does not have a positive impact on the national economic growth. Recent recommendations for achieving a competitive economy are related to logistics clusters that exhibit many advantages of industrial clusters: higher productiv-ity because of the shared resources and suppliers availability, better human networks with knowledge sharing, easier communication, higher trust between firms in the cluster, training programs (Sheffi, 2013) . Pablo-Romero et al. (2016) analysed the relationship between competitiveness, economic growth and tourism.
In this study, the panel data approach was used to study the factors that ensure the economic growth at regional level in Romania during 2006 Romania during -2014 . This method has the advantage of making the translation of results from regional level to national level possible.
The study includes several sections. After introduction, a short literature review is made. The panel data models are proposed for 42 Romanian counties, including the capital-Bucharest. The last section brings conclusions.
REGIONAL COMPETITIVENESS ASSESSMENT
Two directions of analysis are presented in this section: common methods for assessing the regional competitiveness and empirical studies regarding the relationship between competitiveness and economic growth.
An assessment of regional competitiveness was made by OECD using indicators and statistics of the Regional Database. The factors ensuring increase in competitiveness were considered in economic policies.
The economic literature proposed the use of competitiveness indices for measuring the competitiveness. Most of the global competitiveness indices are used at national level. There are indices that are utilized at regional level: European Competitiveness Index, World Knowledge Competitiveness Index, the United Kingdom Competitiveness Index proposed by Robert Huggins Associates and the Atlas of Regional Competitiveness of Eurochambers. Berger (2010) found 46 studies based on aggregate indices for evaluating the regional competitiveness. The aggregation used equal or unequal weights, the number of individual indices being 246 indices. Annoni and Kozovska (2013) used 11 pillars to compose a regional competitiveness index for Europe: infrastructure, macroeconomic stability, education quality and lifelong learning, institutions, labour market efficiency, health, market dimension, technological progress, business modernization and innovation.
A method based of a set on indices was proposed by Sujová and Hlaváčková (2015) to measure the competitiveness in wood industry in the Czech Republic. However, it is difficult to use an aggregate indicator in assessing the regional competitiveness, because the individual indices are inter-correlated. On the other hand, the determinants of competitiveness could be identified and the results of it could be explained. Another competitiveness indicator was proposed by Danon and Agglomerations (2014) for European regions using three dimensions: primary dimension (physical infrastructure, institutions, health, macroeconomic stability, primary and secondary education), efficiency dimension (labour market, human capital demand, tertiary education), and innovation dimension (human capital supply, IT infrastructure and innovation).
The most utilized method for measuring regional competitiveness remains the decomposition of aggregated indices at macroeconomic level (Pichierri, 2013) . This method indentifies deter-minants of productivity, economic growth and regional development. Other approaches used by Nevima and Kiszova (2013) are: DEA method for regional efficiency and panel data method. In measuring competitiveness factors, multivariate methods like cluster analysis, factor analysis and principal component analysis are used (Melecky, 2013) .
In this research, panel data models are built. This method has many advantages compared to the traditional approach based on linear regression. The panel data models allow a better evaluation of dynamic changes in characteristics and the identification of fixed or random effects in data. The main disadvantage of methods based on the data aggregation is solved by panel models.
In Romania, there are several competitiveness indices: Competitiveness Index for regions that was proposed by IRECSON, Regional Competitiveness Index proposed by the Group of Applied Economics and regional competitiveness indices based on integrator model of Mereuta (Mereuta et al, 2007) . The competitiveness analysis offers to government and business environment a strong instrument for assessing the strong and the weak points of the economy.
The neoclassical and endogenous economic growth theories showed the strong connection between economic growth and competitiveness (Pelinescu et al, 2016) . Most of the models for competitiveness are based on Solow-Swan model from neoclassical theory. However, this econometric model could be improved by considering other determinants of eco-efficient and sustainable development. The Solow-Swan model considers investment as a source of economic growth, and the investment in technology are recommended in this sense.
Innovation is considered as a main factor of competitiveness that generates economic growth. For American and Western Europe economies, the innovation has a positive impact on economic growth (Howells, 2005) . However, we consider the investment in innovation rather risky: higher uncertainty rate and high initial costs. The loss of people implied in research determines the loss of money for their specialization (Paunov, 2012) .
There are two methods for promoting an economic growth based on innovation: technological competitiveness based on new products for improving the company performances and place on markets and competitiveness through cost based on an innovation process and replacement of labour force with industrial technology (Bogliacino & Pianta, 2011) .
Several European Strategies analyzed the connection between sustainable development and competitiveness for the European Union: the EU Strategy regarding sustainable development, Europe 2020 Strategy and Lisbon Strategy. The international markets open, world globalization and fast technological changes ensure the competitiveness growth and, consequently, a sustainable development. World Bank asked Romania through Economic Memorandum for competitiveness improvement and a fast economic growth to diminish the gap between Romania and developed countries from the EU. The economic growth acceleration improves the life standard and reduces the poverty rate.
There are few studies in literature that used the panel data models to measure the regional competitiveness in connection with economic growth. For example, Nevima (2011) studied the regional competitiveness and productivity in the context of economic growth theory for the EU-15 countries. The non-linear panel was based on 35 regions from the EU-15 countries at NUTS-2 level during 2000-2008. The average of GDP per capita in PPS was used as proxy for global competitiveness and it was explained by gross capital formation, expenses on research and development and a net disposable income.
35 regions from Visegrad countries (V4) were considered by Nevima and Melecký (2011) to measure regional competitiveness using some panel data models for 2000-2010. Better productivity was observed in several regions (Bratislava, Prague, Nyugat-Dunantul & Kozep-Magyaroszag).
The studies regarding regional competitiveness and economic growth in Romania focused on output per capita and its determinants (Vincze, 2003; Chilian & Iordan, 2008) . The results indicated a tendency of increasing the large gap between regions regarding the development level. Innovation as well as research and development are important factor for regional competitiveness that might generate economic growth (Goschin, 2013) . Romania still faces a poor regional development because of weak physical infrastructure, a low contribution of economic agents for sustaining the scientific research, a low applicability of research results. Romania makes efforts to design a regional strategy regarding Research & Development. Suitable policies are necessary for regional innovation. The low efficiency of innovation policies in Romania is explained by the lack of any coordination between national and regional policies (Ranga, 2010) .
In Romanian' counties the regional competitiveness was measured by using dynamic panel data in the period 2000-2012. The results indicated that the economic growth in the previous year and the average number of employees are factors that improve regional previous and ensure economic growth in the current period (Iordan et al, 2015) . Simionescu (2015) used a principal component analysis and panel data models to show that research expenses and development and innovation did not influence the competitiveness in Romania.
In a recent study of Thissen et al. (2016) , a geographically weighted regression was proposed to analyze the structural economic growth and the competitiveness of network positions in trade.
An empirical analysis will be made to assess the regional competitiveness in Romania in correlation with the economic growth. Therefore, the other section will include some methodological issues.
METHODS, DATA AND VARIABLES
As we stated, the main aim of this paper is to analyze the connection between economic growth and regional competitiveness in Romania using supply side factors. The analysis is based on a quantitative method: panel vector-autoregressive framework, including panel Granger causality test.
The panel data approach solves the problem of small sets of data while the panel VAR model allows the evaluation of effect of innovation in a variable to the other variables in the global system.
In the general approach, a panel vector-autoregressive model has the following form: 
when p is the lag order of the VAR model, p = 1,2,…,P n -cross-section index
The reduced-form of the VAR model is:
In the traditional approach, according to Goodhart and Hofmann (2008) , the conections between cross-sections are neglected. The approach of Canova and Ciccarelli (2006) uses the VAR reparametrization to include the cross-sections linkages. Different linear combinations of regressors are used to consider their changes.
If the lagged dependent variables coefficients differ across cross-sections, the standard fixed effect estimator lacks the consistency in dynamic panels. The errors serial correlation is computed using the restrictions on slope coefficients on case of auto-correlated regressors. The issue of serial correlation is not solved by the instrumental variable estimation. Therefore, Pesaran and Smith (1995) The occupation rate taken from the Balance of labour force represents the weight of civil employed population in the total labour resources:
occupation rate = (civil employed population / labour resources)•100
The activity rate is taken from the Statistical Research on Household Labour Force and it represents the weight of active population of 15 years old and more of the total population in the same age segmentation.
activity rate = (active population (≥15 years) / total population (≥15 years))•100
The unemployment rate is taken from the Statistical Research on Household Labour Force and it represents the weight of unemployed people in the active population.
unemployment rate = (unemployed population / active population )•100
The defined indicators refer to human resources. Romania faces problems regarding competitiveness on the labour force demand. Therefore, we considered this study to evaluate the impact of issues on labour market on the economic growth and consequently on the regional competitiveness. There are high discrepancies between Romanian counties regarding the economic development, but also regarding occupation, activity and unemployment. There are developed counties (Bucharest, Ilfov, Constanta, Cluj, & Bihor) with a lower unemployment rate and higher occupation. On the other hand, there are counties with a high unemployment (Alba, Vaslui, Suceava, Galati, & Teleorman), being characterized also by high poverty and social development. The economic crisis that started in 2009 in Romania accentuated these discrepancies.
REGIONAL COMPETITIVENESS AND ECONOMIC GROWTH IN ROMANIA
Considering that Romania's competitiveness is not based on innovation, in this study, we assessed the human resources contribution to a competitive economic growth. Using data series for 42 Romanian counties, including Bucharest, we analyzed the competitiveness from economic growth approach brought by the labour market during 2006-2014.
Romania has an economy based on efficiency factors, but this is not enough compared to other EU states. Besides Bulgaria, other CEE countries (Poland, Hungary, Croatia, Estonia, Latvia, Lithuania) have already made the transition to an economy based on innovation and sophistication.
The Research and Development sector in Romania faces a hidden crisis with negative effects on competitiveness and sustainable development. Therefore, several main directions of actions are required on the short and medium term: the consolidation of system governance, a faster results transfer, a better administration of public research and development sector, the stimulation of demand for private sector mainly by better investments environment based on innovation (Eurostat, 2013). The European Commission recommended: more efficient investments in Research and Development, priorities for getting private investments in this sector, a higher protection of authorship, and a higher commercialization of research results.
Romanian competitiveness is mainly due to the export of products from industry and agriculture. The economy is competitive regarding the labour force price. But there is much vulnerability regarding productivity, efficiency, international investment of Romanian companies and the accession of financing resources. These conclusions are based on the Romania rank in the Global Competitiveness Report 2015-2016, but an econometric evaluation is needed to support these findings and to propose some suitable policy recommendations to ensure a more competitive economy for Romania.
The novelty of this research is related to the econometric approach that allows the assessment of impact of the labour market on the economic growth in the Romanian counties. The panel VAR models have not been used before in literature for this kind of assessment.
In Table 1 , the Levin-Lin-Chu (LLC) test is applied for detecting the presence of unit roots in the panel data series for all variables. The panel VAR Granger causality test indicates that there are bi-directional relationships between the following variables at 5% level of significance: real economic growth and occupation rate, real economic growth and activity rate, real economic growth and unemployment rate. The economic growth is not Granger cause for employment, but the reciprocal is not valid. Contrary to expectations, a larger number of employees does not generate increases in the real GDP rate. An explanation might be low productivity of Romanian employees and the lack of high technology to consolidate the economic growth. The result is contrary to the study of Iordan et al (2014) who explained the GDP growth using the number of employees in Romanian counties during 2000-2012. We suggest more investment in human resources to accelerate the labour productivity through economic growth. On the other hand, high gaps between the counties might explain this result. Many Romanian counties have problems in ensuring a high productivity and their results cannot be counterbalanced by Bucharest-Ilfov region that is known as an engine of economic development in Romania.
Four panel VAR models were built to study the relationship between the real economic growth and some determinants at county level. We only maintained the regressions, for which the coefficients are valid at 5% level of significance. P4 model:
The real GDP rate is correlated with occupation rate, activity rate and unemployment rate, but the type of correlation is not in line with expectations. All panel models indicated that the real GDP rate tended to decrease in the actual period compared to the previous one.
The occupation rate and activity rate had a negative impact on the economic growth. An increase in the occupation rate at regional level by 1 percentage points determined, in average, a decrease in the real GDP rate by almost 1.01 percentage points. On the other hand, an increase in the activity rate at regional level by 1 percentage points determined, in average, a decrease in the real GDP rate by almost 1.75 percentage points. The result is contrary to Iordan et al (2015) who suggested that increases in occupation rate determine economic growth and a higher competitiveness over 2000-2012. There are high discrepancies between counties regarding occupation rate and the economic crisis increased them. Moreover, the decrease in human resources productivity might be a cause for these results. The innovation is not a factor of economic growth in Romania and the results from research and development studies are not applied in order to get a competitive economy (Simionescu, 2015) . The unemployment rate was directly correlated with the economic growth. Even if the unemployment rate increases, the real GDP rate grows. An increase in unemployment rate by 1 percentage point ensures an increase in the real GDP rate by almost 1.08 percentage points. The existence of a developed underground market in Romania and the use of remittances by unemployed people do not encourage the employment. The result emphasizes that high unemployment was not the real cause of the decreases in GDP, but the productivity of the employed population. The activity rate and the unemployment have a tendency of increase, according to P2 and P3 models. All the eigenvalues lie inside the unit circle. All panel VAR models, besides P4, satisfy stability condition. Therefore, P4 model will be dropped. So, the average number of employees was not relevant in explaining the economic growth at regional level, contrary to the result of Iordan et al (2015) in the period 2000-2012.
In Romania in the past few years, the growth drivers were net export and domestic demand. The recent negative inflation and wage growth in household with the higher income stimulated the private consumption that was influenced by the economic recession. The investments increased slower after the recession. According to European Commission, minimum and the public wages grew and tax cuts were implemented, but this raises the risk of having a fiscal policy that is procyclical. However, we consider that these increases in wages do not have a coverage in productivity which generates a lower regional competitiveness. The low productivity might be also correlated with the emigration process in Romania. The brain drain phenomenon and, in general, high number of emigrants for working purposes leave in the country with lower producitivity that coukd not ensure a sustainable economic development. Moreover, the economic growth in conditions of high unemployment might be also explained in the context of emigration process.
There are many unemployed people that use the remittances of the Romanian emigrants. These remittances are mainly used for private consumption and in a very low percent for investment. But, the private consumption stimulates the economic growth of the Romanian economy.
If the results are analyzed from the perspective of regional competitiveness, we can conclude that Romania faces problems for getting a higher competitiveness by the economic growth at country level. In this context, some policy measures should be implemented to have economic development by using the human and physical resources: investment in human capital for getting higher education and specialization, higher wages to improve the labour productivity, investment in infrastructure and innovation. The private environment is not interested in investments in research activities and a group of researchers does not exist in Romania. There is a low proportion of small and medium firms that are engaged in innovative activities.
Fiscal stimuli will countribute to the economic growth, but policy measures related to the supply side of the Romanian economy are still necessary. Moreover, improvements in public administration and business environment are essential. A weak point regarding competitiveness in Romania is the fragile business environment. The economic and financial crisis had a negative impact on financing assembly by markets shrinking, even more severe conditions for taking credits, guarantees devaluation, worse financial positions for small and medium companies. An alternative for improving the business environment might be the instruments of capital market, but the rigid labour market, low research expenses, an unsuitable fiscal and legal framework are constraints for the development of financial instruments.
RESULTS' DISCUSSION
The results of the econometric models showed that in the analysed period, the GDP tendency of decrease was stronger than the tendency of increase. After Romania's entrance in the EU in 2007, the economic growth continued to follow a growing trend. The predictions for the next years were quite optimistic; however, since the end of 2008, the GDP started its decline. In my opinion, the recent crisis was more like a structural crisis determined by domestic causes (the excessive consumption based on a short-run private domestic debt). This structural crisis with low GDP would inevitably come even if the world crisis would not exist. In the context of the recent economic crisis, all the sectors of the national economy had a negative influence on GDP, with the exception agriculture, forestry and hunting, fishing and fish breeding. The lack of a suitable governing plan correlated with the negative effects of the economic crisis in sectors such as construction, industry and services, and net tax on product had a considerable impact on GDP decrease. Since 2011, the private consumption and the government consumption have decreased, having a negative impact on the GDP. Even if the economy recovered and Romania has experienced a high economic growth in the last few years, the negative effects of structural crisis from the previous period were not compensated according to econometric estimations.
The negative impact of occupation rate and activity rate reflected by the estimation results confirmed the issues on Romanian labour market. Even before the economic crisis, Romania had a low employment rate correlated with a persistent long-run unemployment and large occupation in the underground economy. The economic crisis aggravated the issues of the labour market: higher unemployment rate, extension of underground economy, less remittances, higher fiscal burden. Moreover, the decrease in production capacities generated more labour market adjustments consisting in mass layoffs and a higher unemployment rate (7.8% in 2009). Another explanation for the negative impact of occupation and activity rate on the GDP is related to the persistent labour shortages in some sectors because of the skill obsolescence and labour migratory outflows. The higher unemployment with respect to the pre-crisis period influenced the fast growth of the shadow economy and the social inequalities deepened with negative effects on regional competitiveness. Moreover, migration which diminishes the labour productivity and makes the Romanian economy less competitive might be another effect of unemployment.
Other arguments could support the econometric estimations. The annual unemployment rate decreased, arriving to 6.8% in 2014 after the recession period. However, it seems that the skills erosion determined by a high unemployment in the crisis period had negative effects on the labour productivity, generating loss in the national competitiveness. In reality, the unemployment rate might be higher than the official value, because some companies preferred to reduce the activity because of the turnover decrease, but allowed their employees to maintain their contractual relationship. In this context, it is more than likely that this lack of labour resources negatively affected the economic growth more than expected.
Considering these correlations supported by empirical estimations, Romania should focus more on reduction of the number of unemployed people following the Europe 2020 strategy that promotes a sustainable economy based on higher competitiveness and labour productivity. Moreover, lifelong employees training and higher education should be taken into account in order to have competitive personnel on the labour market and to integrate unemployed people in the labour field. Moreover, Romania has an under-funded educational system. Therefore, it is profitable for a competitive economy to invest more in human resource education. These recommendations based on empirical results are in line with recent findings from literature that considered education as a key factor for achieving regional competitiveness (Audretsch et al., 2016; Guerrero et al., 2016) .
CONCLUSION
In this study, our expectations regarding the regional competitiveness in Romania were confirmed. A low degree of innovation, low labour resources investments and low productivity in Romania did not sustain a competitive economic growth in Romanian counties. The panel VAR approach was used to evaluate the impact of occupation, activity and unemployment on the economic growth. Contrary to economic theory, the increases in occupation and activity rate negatively influenced the real GDP rate while a better economic growth was achieved with higher unemployment rates. A low productivity of human capital as well as the consequences of emigration process, including remittances, might explain these results. Moreover, there are big gaps between counties regarding the economic and social development.
Romania proposed a target of 70% for the occupation rate until 2020, but lower than the EU target. The actual value is lower than the average level in the European Union and some efforts for the indicator improvement are required. Some measures might be related to a better occupation perspective of productivity growth according to European Commission (2012). Other objectives for Romania refer to decrease in structural unemployment, a higher number of skilled people to respond to labour market needs, lifelong learning, higher performance and quality of education system, promotion of social inclusion, poverty control. All these policy measures should improve the issues on the labour market as to achieve economic growth that will make the Romanian economy more competitive.
Our results are in line with recent studies that considered the quality of labour force to be essential to achieve regional competitiveness. In this context, investment in education and training programs are required to have competitive personnel and to achieve the goals for a sustainable development in Romania. Even if the unemployment rate has decreased in the last few years in Romania compared to the recession period, the erosion of labour resources and the awareness of well-qualified personnel were not considered in the governmental strategies.
This study is limited by the use of only some indicators related to labour market. In the future, this empirical study could be extended by including other macroeconomic variables related to social development.
